Anti-neuroblastoma effect of ch14.18 antibody produced in CHO cells is mediated by NK-cells in mice.
Successful treatment of stage 4 neuroblastoma remains a major challenge in pediatric oncology. In order to improve the outcome, passive immunotherapy using human-mouse chimeric monoclonal anti-disialoganglioside GD2 antibody ch14.18 has been evaluated in early phase clinical trials with promising results in progressing stage 4 neuroblastoma patients. In preparation of European phase III clinical trial (HR-NBL-1/ESIOP), the cell line used for production of ch14.18 was changed. Specifically, the plasmid encoding for ch14.18 antibody was recloned into CHO cells. Here, we report the in vitro and in vivo anti-neuroblastoma activity of antibody ch14.18 produced in CHO cells (ch14.18/CHO) compared to that of ch14.18 manufactured from SP2/0 (ch14.18/SP2/0) and NS0 cells (ch14.18/NS0). First, we demonstrate identical binding of ch14.18/CHO to the nominal antigen disialoganglioside GD2 in vitro compared to ch14.18/SP2/0 and ch14.18/NS0. Binding was GD2-specific, since all precursor- and metabolite-gangliosides of GD2 tested were not recognized by ch14.18/CHO. Second, the functional properties of ch14.18/CHO were determined in complement-dependent cytotoxicity (CDC) and antibody-dependent cellular cytotoxicity (ADCC) reactions against GD2 positive neuroectodermal tumor cell lines in vitro. There was no difference in CDC mediated specific tumor cell lysis among the three different ch14.18 antibody preparations. Interestingly, ch14.18/CHO showed superior ADCC activity at low antibody concentrations. Third, the efficacy of ch14.18/CHO was evaluated in the NXS2 neuroblastoma model in vivo. Importantly, the ch14.18/CHO preparation was effective in suppression of experimental liver metastasis in this model. In vivo depletion of NK-cells completely abrogated this effect, suggesting that the mechanism involved in the ch14.18/CHO induced anti-neuroblastoma effect is mediated by NK-dependent ADCC.